Porous beads are attractive for applications in tissue engineering and cell delivery. The advantages of porous beads include large surface area, good mechanical strength, and high interconnectivity; all of them could facilitate cell seeding and migration, as well as transportation of nutrient/oxygen and metabolic wastes, in addition to the protection of cells in porous beads from physical damages. The cell/beads constructs are also injectable into the body using a needle without surgical operation. A number of techniques have been demonstrated for producing porous beads.
and 1B, show optical micrographs taken from the bottom and top layers of the emulsion, where the gelatin/water droplets were dispersed in an oil phase. Small gelatin/water droplets were mainly found in the bottom layer of the emulsion at a low volume ratio relative to the oil phase, whereas the large, coalesced gelatin/water droplets dominated the top layer at a high volume ratio. This observation could be ascribed to the high density of DCM (1.33 g/cm 3 ) and the absence of an oil-soluble surfactant. The selective introduction of each layer resulted in porous beads with different pore sizes (Fig. 1, C and D, 13.1 ± 7.3 and 35.8 ± 12.5 μm, respectively). The average overall diameters of the beads with small and large pores were 321.5 ± 12.6 and 368.5 ± 9.6 μm, showing good uniformity. Figure 1 , E and F, show fluorescence micrographs of microtomed sections of the cell/bead constructs stained with DAPI for nuclei after 1 day of culture. It appeared that more cells could penetrate and reach the center for the beads with large pores than those with small pores. MTT assay indicated that, the proliferation rate of cells in the beads with small pores was slightly faster than in the beads with large pores up to 5 days of culture, which was probably due to the large outer surface area of the beads with small pores; however, they dramatically lost their viability after 7 days, whereas the cells in the beads with large pores kept growing with high viability (data not shown). LIVE/DEAD staining of cell/bead constructs (Fig. 1, G and H) also confirmed the high cell viability in the beads with large pores. 
Conclusions:
By employing an unstable emulsion and selectively introducing the top or bottom layer of the emulsion into a fluidic device, we successfully obtained uniform beads with controlled pore sizes. High viability and loading of cells in the beads with large pores were confirmed by culturing fibroblasts, compared to the beads with small pores. We believe that the uniform, porous beads have great potential for applications in tissue engineering and cell delivery.
